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Project ID: 12-3-01-2%

Year: 2012

Date 3tarted: 04012012

Ending Date: 03012013

Title: Fire Effects on Seeding Estbizhment Success Aguss Treeine: Impications for Future Tree Migration and Sammabiity in 3 Changing Cimate

Project Props ciraot: Lr the complex mechanizms contmiing reeine adance or retreat In the arctic and subarctic has important
Impications for projecting 2Cosysiem response 10 changes In cimate. Changes In landcover due to 3 treeine biome shit would aiter Cimaie feedbacks (carbon
SWrape and energy exchange), Scozystem senvices such 3 wid e and besry habitst, and landzcape flammabiRy Fire IS the privary andscape-scale
diztrbance n fe borey forest, and In the last haf-century fres have Increased In severtty and extent In the boredl forest and ndra. In the past fres &t tresine
have been rare with jow fued Ioacs and coolast weather condiions. Wit Inc 2 and fuei loads at resiine and In lundra Tz may change.
Treeiine and tundra fire regimes and resuting s r are poorty . k In fire regime are predicied D Increase the
extent of fires Syoughout the UNara and eeine ecosysiems of Alaska potentally resutng In range expansion of spedes from fe neighborng borey forest
The indrect effacis of cimate warming, such a3 shits in the fire regime, may be more Critcal to species migrations than the direct eflects of warming. Invasion of
tunara by trees may be facitated by widfre dutance, which exposes new seecbeds, nareases nutrient avallabi Ry Immediately post-fire, and ceates
opportunides for establizhment In an ecosysiem where tree recrultment 13 otherwize rare. The goal of this research proposal 5 to Investgate abictic controls over
=g seeding ent 3Cr3s the treeine ecotone after e In order 10 pradict tree migration under future scenarios of Are and warming. Specficaly, |
Wil Inves3gate the folowing questons: 1. What are the regional abiotic 1acors governing zeeding performance and estabizhment ZUCCess 3aDss Teeine yter
fire? 2. How wil the hierarchry of post-Are abiotic and biotc faciors Infusnce ree migration Into previously unforested sites under predicied scenarios o fire
disturbance and cimate changeT AL 3 varety of treeiine and tundra shes, my dissertation research has focused on the bictic iInteraction betasen borenl tree
seeding estabiiznment, growt, and survival and o ady In iz proposal, | will now abiotc faciors driving regiond sesding
estabizhment success and performance and the potensal for tree migration at arciic treeine using cor 7y Seid expy and landzcape modeing.
Across 3 iattudinal gracient of fre sCrs In Alaska | wil investigate the reistive iImportance of drought stress and nutrient 3valisbility 10 seeding estabiizhment
using ‘ollar C and N isotopic signatures fom cut-plianted boreal ree seedings. ( onthe of this fleid investgation | wil deveiop 3
heurtztic mode! of abiotc and biotc facions Infuencing etabishment uccess of borey tree saadings at treeine and tundra. Baged on Tis heuristic moode! | wil
parameterize 3 regional fame-based mode! (ALFRESCO) of fire-Cimate-vegetation aynamics. | wil mode! treeiine movement 32 3 function of fire regime, biotic
faciors, and abiotc faciors. | wil compars mode scenarios 10 pradict how widtre-induced changes In ree estabiishment ¢ tresdine wil drive landscape patems
of reeine movement. This project inks mechanistc invesigation of reglond pattems of estabizt to mode projects of continentyl biome shifts
after fire using 3 novel sulte of anaNTCY 200 In order 10 3ddress fire effects on tresiine successional fajeciones and Uturs fammabily.

Prinoipal Invectigator: F. 5. Chapin Ill
Agenoy/Organtzation: Universty of Alazka-Sairbanks

Branoh or Dept: Institute of Arciic Blology

Other Project Collaborators

Type Name AQenoylOrgantzation Eranch or Dept

Budgst Contazt Rached R Patarzon Univarsiy of Alszka-Saibanks nzthute of Arcac Elciogy

Co-Prinzpy Fvezigator Tamza N Holingoworth  Forest Sarvice PN-Boma Ecoiogy Cooparatve Researcs Unit
Grantz and A Contsct G M. Grzcyage Universiy of Alska-Saibanks Grarts & Cortract Adminiziraton

Laad Reviewer Rozamary L Shams HuThokt State Unlverzlty  Geography Department

Laad Reviewer Andrea £. Thode Norhern Arzona University  School of Foresry

Soucert Fyezsgator Rmbeccs £ Hewtt Univerziy of Alvzka-Saibanks nzthute of Arcac Sllogy

Project Locations




2012 Fire Science Workshop

rehewitt@alaska.edul
Institute of Arctic Biclogy, UAF

>

Fire Effects on Seedling Establishment Success across Treeline: Implications for
Future Tree Migration and Flammability in a Changing Climate

Presented By: Rebecca Hewitt (University of Alaska Fairbanks)

This newly funded project will build on previous research on biotic controls of seedling establishment to
focus on abiotic controls and develop heuristic and lanscape models of tree establishment, migration, and
landscape flammability.

Presentation (pdf) | Watch the Recording | Download the Video (wmv; 17 MB)

JFSP Project Proposal

> 2012 Fall Workshop




ContactUs | About Us | Sign'In

°g FIRESCIENCE cov ST T ey

Research Supportmg Sound Decisions Project Search | Research Results Search

Home | Funding Announcements | Research | Regional Consortia | Newsletters

Home > Advanced Search > Advanced Search Resulis Detail | () Print |

Advanced Search Results Detail

Project ID: 12-3-01-27

Year: 2012

Date Started: 08/01/2012

Ending Date: 12/31/2013

Title: Impacts of Past Warming Episodes on Fire Frequency, Carbon Fluxes and Soil Erosion in the Alaskan Boreal Forest: Lessons from the Past

Project Proposal Abstract: As part of my dissertation, | propose to study the interactions between climate change, wildland fires, and post-fire permafrost thaw
over the last 1,000 years (permafrost; permanently frozen ground occurring in boreal regions). The last 1,000 years has seen sizable climate changes in Alaska
including the Medieval Warm Period (MWP, AD 950-1250), the Little Ice Age (LIA, AD 1300-1900), and the dramatic warming trend that has occurred in Alaska
since AD 1950 (1). My overall research question is: What effects have warming episodes in the recent past had on fire frequency, carbon fluxes, and soil erosion
in black spruce forest in Interior Alaska? To study the these interactions | will use a unique time series provided by annually layered lake sediment records
(varves). Through these varved records, | will be able to quantify the changing inputs of charcoal, and thaw-induced soil erosion from Interior Alaskan
watersheds at annual time steps. Results of this study will be useful in forecasting how wildland fire regimes and boreal-forest landscapes could respond to
further climatic warming over the coming century. This project is being proposed for the climate change and fire category of the GRIN fellowship.

Principal Investigator: Daniel H. Mann Ph.D.
Agency/Organization: University of Alaska-Fairbanks

Branch or Dept: SNRAS-School of Natural Resources & Agricultural Sciences
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FIGURE 7. Observed, reconstructed, and predicted ratios of spruce to
declduous species. Black dot indicates the spruce/deciduous ratio in
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“Crossing the ecological
threshold between conifer
forest and boreal
mixedwoods”




Changes in forest productivity
across Alaska consistent with
biome shift o wow

Beck, Juday, et al.
2011: Ecological
Research Letters

Green and brown
shading in the symbols
indicate increasing
and decreasing ring
widths, respectively, in
unburned stands from
1982 to the year of

Samp“ng which ranged Spruce growth and grcl)ss productivity (P;s) 1982-2008
from 1994 to 2008. B Decreasing

— _ EBurned
.: Increasing
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Permafrost governs soill

temperature and
moisture regime

Run-off and plant root
growth limited to near
the surface

Without permafrost, AK
soils have high
infiltration, yielding dry
surface

*Surface Temperature is
a Function of Organic
Layer Thickness
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French, Loboda—NASA study

Could SAR be used to remotely sense
surface moisture as a monitoring tool for
permafrost degradation?

Fire in Alaska’s tundra ecosystems is
getting more attention as a potentially
important factor in climate change. A 5-yr
WS Arctic R@search Prog Plan just

2ased by the Interagency Arcti

2arch Policy Cammitteceg

investig the tréquency and severity of
wildland fires in the Arctic.

(c) P. Higuera, 2



Casey Brown, UAF-IAB

Bull moose response in 1994
Hadjukovich fire by Gerstle River, using
collared animals




Inslow Hansen, PhD student

Fire on Kenai
Bugs
Property Values
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The Alaskan Boreal forest is undergoing substantial -
this change, they are also i by the

For example, natural disturbances such as wildfire and spruce
bark beetle ( ) (sEB) have
mxundmﬁeqummmtydnewmm.
and the availability of ecosystem
5etvi.ces upottant to people.

I conducted an J.nterd.lsclplmary study to explon
the social and ecological impli i

natural disturbance regimes. I first mlnated lw' the
occurrence of SEB has ility of
subsequent wildfire activity between 2001 and 2009 on the .;
Kenai Peninsula, Alaska.

Modeling the effects of SBB outbreak on the probability of large wildfire activity (>500
ha) and small wildfire location (<500 ha) independently, I found that the influence of the outbreak
differed as a function of wildfire size. The occurrence and length of SBB outbreak increased the
probability of large wildfire activity. Conversely, small wildfires were largely mediated by human
influence and less so by SBB outbreak.

I also used spatial econometric techniques in a hedonic pricing framework to estimate
how wildfires and a SBB outbreak affected property values on the Kenai Peninsula between 2001 and
2010. I found that large wildfires (>3.2 ha) and the SEBB values while
small wildfires (<3.2 ha) decreased property values.

February 28th 1 pm to 2 pm IARC 401




www.akfireconsortium.uaf.edu
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